The subject of innovativeness is an interesting and unusually up-to-date research area in Poland and other countries. It is especially interesting to consider the situation in the service sector, whose specific character is largely related to the non-technological scope of innovativeness. With regards to such an outline of the research, the objective of this paper is to evaluate the level of the innovativeness of the service sector in EU countries. The research material in the paper was the Eurostat prepared database regarding the following: the level and type of innovative activity, as well as the degree of innovation in the EU services sector. In order to obtain the research goal, the method of analysis and criticism of literature, comparative analysis was used and the arithmetic mean was used to determine the levels of innovation. Based on the conducted research the top innovative level service sector countries include: France, the Netherlands, Italy, Spain and the United Kingdom. The medium level countries include: Germany, Sweden, Portugal and Poland. The service sectors of other countries were classified as low level innovativeness. The research, did not identify the influence of the service sector innovativeness on the innovativeness level of particular countries.
Introductionliterature review
The subject examined in this paper can be divided into two areas. The first one is the ever popular aspects related to innovativeness. The second one are issues associated with the service sector. This paper will first ponder the theoretical considerations of innovativeness, which can be defined and analyzed at different economic levels: macro-, mesoand microeconomic. The most popular and universal definition of innovativeness is that referring to the last of the levels mentionedassociated with the firm.
Innovativeness in this regard is understood as the inclination and ability of economic subjects to introduce new solutions, both of a technological character (product and process innovations) and non-technologicalorganizational and marketing innovations (Nowacki, 2010) . According to Oslo Manual… (2008) , apart from the physical goods, product innovations include services (in the literature often referred to as service innovation). For instance, Ojanen (2007) defines them as new or significant changes in current services, their creation or delivery processes. Tether, Howells (2007) understand "service innovations" as a successful completion of new ideas utilization.
The literature of the subject indicates, the level of an increase in the economy's efficiency is the result of application of knowledge and advanced technology by countries as well as regions and enterprises (Skórska, 2016 , Dworak, Grzelak, 2017 For this reason, data of enterprises innovativeness can be used to assess its level in terms of particular sections, sectors and national economies. It is possible, because in order to evaluate the innovativeness level of a given economy, ratios 1 reflecting the situation in, for instance, small and medium sized enterprises (SME) are widely used. These ratios may include: the share (in the analyzed population) of industrial enterprises, which in the past three years introduced technological innovation, the amount of expenditure on innovative activities, or the share of gross expenditure for research and development activity (R&D) in the gross domestic product (GDP).
The service sector and related issues are the second of the main aspects described by research in this paper. According to J. Furasti's theory of three sectors of the economy (Rogoziński, 2000) , the role of agricultural and industrial sectors is changing and they are increasingly less significant for the development of a country's economy, with the service sector becoming more significant at the same time (Aboal et al. 2015) . Therefore, innovations determining the level of the service sector innovativeness may occur in one of the four phases of sector development. This is an interesting problem (Flejterski et al., 2005) :
 initialno requirement for high occupational qualifications for the provision of services,  growthrequires higher qualifications than the initial period,  industry facilitation and consumption growthconsumption and service activities are developed in synergy,  developmentmainly services based on high technology application. Because of the use of advanced technologies, innovations are most likely to occur in the last of these development steps. This phase is observed only in highly developed countries.
The issue linking both the above presented research dimensions is not popular nor frequently 1 A ratio, measure and indicator are not interchangeable terms. A ratio is for instance: "the number expressing a percentage relation of the analyzed factor size to the assumed base", while an indicator is a term typical for chemistry. Regarding the data presented in this study, the use of each of these terms is not fully correct. It is necessary to bear this in mind in the later parts of this occurring in the subject literature. Because of that, it presents an especially interesting research niche (Menor et al., 2002; Papastathopoulou, Hultink, 2012) . At the same time, recent years saw the study of innovativeness and innovations research in the service sector becoming a significant research field from the cognitive point of view (Menor, Roth, 2007) . The low popularity of the subject in question results from three basic factors, whose roots should in the first place be traced back to economic theories. Although the inquiry into the service sector started from the classic era and A. Smith, who was skeptical about the services' function in the economy, counting them as unproductive activities, the former economic model (albeit without services) sufficiently explained the determinants of economic activities (Smith 1954) . The point of view presented by A. Smith was criticized by J.C.L. Sismonde, Say, and A. Marshall, who unanimously perceived the importance of services in the context of economic development. Nowadays, the position of J.A. Schumpeter towards innovations having the characteristics of services is widely supported by Flikkema et al. (2007) , Toivonen and Tuominen (2009) . They highlight that innovations have a significant impact on economic development. A similar view is presented by Dotzel et al. (2013) . The mentioned scholars recognize that innovations in services and the development of new or improved intangible solutions are the foremost factors driving the economic results of particular countries.
The second reason of the research subject considered in this paper was directly related to the transformation of the economy towards so called "servitization" 2 in Western Europe, the United States and also Central and Eastern Europe in the XX th century. The largest growth in significance of the service sector occurred at the beginning of the XXI st century. The significance of the service sector in the economy is determined by the share of services in GDP creation (Szymańska, 2015) or the gross value added, which in the EU in 2007, in 72% came from services. (Challenges… 2009).
The third and final confirmation of the uniqueness of the research presented in this paper is correlated with the classification of innovations. Organizational and marketing-related novel solutions employed in the service sector became considered as innovations as late as 2008 (third edition of Oslo study. In order to facilitate the analysis of the data, these terms will be used interchangeably in this study. 2 The process of the development of a service civilization resulting from the growing influence of the service sector in the national economy (Lichniak, 2010) .
Manual, which is recognized as the most universal and widely applicable set of rules related to measurement as well as other subjects associated with innovativeness and innovations 3 ). In earlier years, they were not recognized as those, which testified to and influenced the level of innovativeness. The novelties in organization and marketing are largely the basic source of innovativeness in service corporations (Skórska, 2016; Gallouj, 2002) . Apart from these types of novelties, the literature on the subject (Barras, 1986; OECD 2005 ) also points to the equally crucial role of process innovations.
Methodology and theoretical basis
The objective of the research in this paper is the evaluation of the level of innovativeness of the service sector in the EU member states. This estimation was achieved based on the data related to the innovative activity of service enterprises gained from the Eurostat (current innovation data are from 2016).
For the empirical part of the study, among numerous definitions of innovativeness, the one presented by Dobni (2010) was chosen. According to it innovativeness expresses the willingness and inclination toward being innovative and also determines the ability to introduce new products, services or ideas, until their launch, which creates an improvement in business results, including for instance, financial results in the form of profit or revenue. The quoted definition is wider than that presented in Oslo Manual.
The obejct of the research presented in this paper were innovativeness parameters (criterions, data), demonstrating the level of innovative activity conducted by the service sector enterprises. For the purpose of the analysis. For the analyses in the study, the following data were used:
 the level of innovative activity,  the level of innovative activity in the scope of product and/or process (technological activity),  lack of innovative activity. Innovative activity is understood as: the activity in the scope of development, financial and commercial actions, which, in consequence are supposed to lead to the introduction of innovations, or at least become an essential element in introducing innovations in the future (Oslo Manual…, 2005) . It means that innovative activity enterprise is the one, which is in the process of developing novelty solutions with the features of an innovation (Działalność innowacyjna przedsiębiorstw…, 2017).
The presented definition of an innovative activity included terms such as product, process, organizational and marketing innovations. These changes can be classified in two groups: technological innovations and non-technological (Table 1) .  introducing new or substantially improved production or distribution methods, goods and services support operations,  process innovations include e.g. new or substantially improved creation and provision of services.
 the first time implementation by a firm of a new organizational method in business practices accepted by a firm (operation rules), in the organization of a workplace or relationships with the firm's surrounding.
 implementation of a new concept or marketing strategy, which substantially differs from the previously used by the firm marketing methods.
Source: own elaboration based on Działalność innowacyjna przedsiębiorstw…, (2017, p. 17, 28, 36, 44) The subject literature certainly presents many more ways of the classification of innovation types.
it is also compliant with the methodology used for the Eurostat database making and, moreover, it is compatible with the methodical assumptions made in The Central Statistical Office (in Polish: GUS) statistics.
The effects of innovative activity determining the level of the innovativeness level in the study were also analyzed based on the parameters relative to:
 the number or enterprises introducing a certain kind of innovation,  the number of enterprises introducing product innovations with a specified degree of novelty. Within the scope of the first of the mentioned parameters it was possible to differentiate three categories based on the number of enterprises: innovative, technologically innovative and nontechnologically innovative. The scale of the innovative novelties was examined based only on the product (including services), because of the unavailability of organizational and marketing innovations in the Eurostat database. In the scope of this parameter, innovations were classified into three scales. Global scope noveltiesproducts unknown in the world, market level 1products, new on a specific market, but known in the world, and in the firm levelproducts known in the world and the market, but totally new or at least largely improved from a company's perspective. In the context of the level of innovativeness, the most favourable situation is introducing innovations at a world level, because it is the widest scale of novelties among the described three.
The subject of this study was the service sector of particular EU member states. According to the research methodology applied by GUS in Poland and in line with Polish Classification of Activities (in Polish: PKD) from 2007 r., this sector contains eight sections of the national economy, which are identified by consecutive alphabet letters (H-N).
To achieve the research objective, a method of in-depth analysis and critique of domestic and foreign literature was used. This led to determining, among others, the definitions associated directly with the subject of innovativeness. Based on this method, parameters to the assessment of innovativeness were chosen. The research also included the analysis of secondary data associated with the parameters of innovativeness, present in the Eurostat. The innovativeness level was evaluated using the statistical method, the arithmetic mean value was especially applied. It classifies countries according to criteria such as: innovation active enterprises, innovative enterprises and enterprises launching the first innovation product, which is unknown in the world. On the ground of these parameters, three levels of innovativeness of the service sector were determined: high, average and low. The first one included countries that obtained values of parameters above the average. The values oscillating around the average were characteristic for the service sectors with an average level of innovativeness. Parameters definitely below the average indicated a low level of innovativeness. The data according to the classification were supplemented with detailed information, whcich allowed for a more comprehensive approach to the discussed problem (e.g. analysis of innovativeness was made in the area of non-technologically innovative enterprises, enterprises active only in the scope of product/process).
To analyze the innovativeness level, apart from the arithmetic mean, the comparative analysis was also performed. The material in this field, apart from personal research, also included research conducted by the GUS in Poland and information from the latest European Innovation Scoreboard (EIS) report of 2019 on innovation in EU countries.
Results and discussion
To evaluate the level of innovativeness pertaining to particular countries' service sectors, the analysis ought to be started with the ratio of the most general nature, which proved the innovative activity. The data were ranked in descending order starting with the numer of innovative activite enterprises (Table 2 ). Based on the data presented in Table 2 , it is noticeable that France is the case with the top performance. First, this country's service sector boasted the highest number of innovative enterprises -48 400 (21,37% of all enterprises of this type), and secondly, this type of enterprise was more common than innovative-inactive firms (47 432). Such a relation between innovative activity parameters should be deemed favourable, as it positively testifies to the level of innovativeness of the service sector. The inverse ratio would be considered unfavourable and would provide a lower level of innovation. A greater number of innovation active subjects compared to non-active ones were noted in 9 countries: the UK, Germany, Portugal, Austria, Ireland, Belgium, Finland, Greece and Luxembourg. The source of innovative activity in some of these countries was some of the highest ratios related to the expenditure on research and development (R&D). In the leading position was France, this ratio amounted to 1,42, while the top EU performer was Sweden -2,42. Among the above countries, in which the innovative active subjects prevailed, the indicator in question was highest in Austria (2,22) and Germany (2,09). Denmark performed at 1,97, Finland at 1,80, with Belgium at 1,76. Comparing the EIS results with my own research data, it is worth to note the occurrence of dependency between the amount of R&D expenditure and the innovative activity of the service sector enterprises. In countries where this expenditure was high, innovation activity in the services sector was greater, which is consistent with the subject literaturę (Hall 2011; Mairesse, Mohnen 2002) . In these states the advantage of innovation active service companies over non-innovative service companies was also observed.
Basically, the average number of innovation active enterprises in the EU, based on 28 member states, amounted to 8, 089. The services sectors of the first seven of the countries analyzed were seen to be higher than the average innovation activity. The remaining group was observed to have lower activity than the EU average.
To complement the conducted analysis, a compilation of the best service sector firms in terms of their activity in technological innovation was utilized. On this basis, it can be seen that the UK services sector has the greatest activity, while the Netherlands and France followed in the ranking.
Technological activity in seven countries was considered to exceed the EU average -1, 731. In addition to the aforementioned countries, Italy, Germany, Spain and Poland were also included. The sectors of the other member states ranked below average. The next ranking, used to assess the level of innovativeness of the service sector, was conducted in terms of the number of innovation active enterprises representing particular countries' sectors. Apart from these, the service sector subjects introducing technological and non-technological innovations were examined (Table 3) . The highest number of innovation active enterprises in the service sector was noted in France (47 207), which amounts to 21,82% of all EU enterprises of this type. The same situation occurred in the case of technological innovative enterprises -27 714 (24,52%) and non-technological -18 234 (25,43%). The other extreme was occupied by Cyprus, where in 2016 only 205 (0,09%) of innovative service sector firms were noted. The first seven countries had a number of innovative enterprises Decyk K., THE INNOVATIVENESS OF THE SERVICE SECTOR IN THE EUROPEAN UNION COUNTRIES, Zeszyty Naukowe Uniwersytetu Przyrodniczo-Humanistycznego w Siedlcach Nr 122, Seria: Administracja i Zarządzanie (49) 2019 higher than the EU's average (8 014). According to them the European Innovation Scoreboard…, (2019) was characterized by a substantial percentage of innovative enterprises in: Italy -38,8%, the Netherlands -35,0%, and Sweden -33,5%. The largest percentage of innovative enterprises introduced so-called in-house innovations in Portugal (51,2%). On account of this result, it is worth observing the disparity between my own research and the EIS data regarding innovative enterprises.
Expanding the analysis regarding the type of innovative activity it is apparent that the first seven countries (Table 3) , were characterized by a higher than average number of technological innovative enterprises in the service sector (4 521). They were the same countries that dominated in terms of the highest ratio of innovative enterprises. The first six countries outlined in the ranking were also noted to have a higher than average number of firms introducing non-technological innovations (2 561).
Based on the data in Table 3 , a tendency that occurred in every country, except for Spain, can also be observed. This regularity is associated with the dominance of product and/or process innovative enterprises over those that introduced an organizational and/or marketing innovation. The exception was Spain, where a higher activity of innovative enterprises in the field of non-technological than technological innovations was observed. This difference was almost 1,5 times. The greatest advantage of technological innovations over nontechnological innovations occurred in Finland (9,3 times more technological innovations). A large and distinctive disproportion in this matter also occurred in Estonia (9 times). This score can at first seem to be in contradiction to the subject literature, which usually highlights the domination of non-technological innovations over technological innovations (Innowacje w sektorze…, 2011; Gallouj, 2002) . The research realized in earlier years in Poland proves that marketing and organizational innovations in the service sector exceed product and process innovations (Skórska, 2016; Kłosiewicz-Górecka, 2018) .
There may be several reasons for the advantage of technological innovation over nontechnological innovation in my own research. First, the intensification of activities in the scope of product innovations of the service character may have been the reason for this phenomenon (e.g. internet services, new forms of guarantee or a new system of customer-controlled supply system). The second reason was the type of innovations introduced in the processes. Process innovations, being the focal point of interest in this section of the paper, according to the Oslo Manual…, (2005) , emerge in supply and/or operations domain, and can be resultant from, for instance, the use of: electronic settlement systems, supply chain flow enhancing programming tools, or portable scanners/computers for goods and in-stock registration. These examples of innovative process solutions have a universal character and can be used to the same degree and at the same frequency both in industrial firms (to a larger extent inclined towards production) and service firms.
For instance, according to GUS data in Poland (Działalność innowacyjna przedsiębiorstw 2017) in 2014-2016, the largest proportion of service enterprises introduced process innovations -10,4%. On the other hand, non-technological changes constituted a smaller proportion: organizational -7,6%, and marketing -7,2%. These data are consistent with the compiled research material presented in this paper and confirm that a conclusion about the dominance of non-technological innovations over technological innovations in the service sector cannot be inferred.
A significant criterion for the differentiation of the level of innovation was a novelty rank, also referred to as the reach of innovations introduced. In line with this criterion, the conducted analyses distinguished: world level, market level and the firm level (firm innovation). Table 4 contains EU member states' service sectors ranked in descending number of enterprises, which introduced a product innovation unknown at world level.
The highest rank of innovation novelty from among all the analyzed countries was the feature of the French service sector, which substantially dominated all others. As many as 7 380 service enterprises that introduced a worldwide innovation were identified in it. It accounted for 43,81% of all worldwide innovations introduced in the service sector in the whole EU. The second were the Netherlands and Italythe thirdcountries which exposed similar activity in this regard (respectively: 2 641 and 2 477 enterprises). The next group of countries with a slightly lower ratio includes Portugal, Poland and Germany. At the same time, in the case of Poland, it was the best result among all the parameters discussed in the study related to the level of innovativeness. The share of other countries' service sectors in introducing world level innovations was negligent and oscillated between 2,59% (Sweden) and 0,00% (Estonia), which translates to 432 and 0 enterprises. The countries at positions in ranking lower than Portugal achieved a lower number of worldwide innovations than the EU's average (887). It can be concluded, that the top performing service sectors in terms of the ratio in question are those in: France, the Netherlands, Italy and Portugal. The level of the service sector innovativeness may be confirmed by the proportion of market innovations in relation to company innovations. It correlates positively with the higher level of innovativeness of a specific subject. It is necessary to detect that within the data presented in Table 4 , in the case of each of the EU countries, the prevailing innovations were firm level product innovations. Five countries were an exception to this rule: the Netherlands, Sweden, Slovakia, Latvia and Slovenia. These countries were observed, as previously mentioned, to have a favourable relation of market level to firm level innovations. The described relation does not frequently occur and is characteristic for companies/sectors with a higher level of innovativeness. The highest favourable relation occurred in Slovakia, where 257 enterprises introduced a market level innovation, and 253at firm level. It was indeed a difference of a mere 0,02%, nonetheless, it may testify to positive symptoms regarding the level of innovative activity. In the case of Slovakia, which was ranked number 1 in the European Innovation Scoreboard…, (2019) regarding the parameter of new and modernized products sales valueinnovative both at the market and the firm level. According to the aforementioned document, the value of this criterion amounted to 20,27. Countries which, like Slovakia were characterised by a relatively high value of parameter,include: France, Italy and the United Kingdom. In the case of these countries, however, it resulted directly from a large number of innovative enterprises in the scope of product innovations. The highest sales value in these countries was noted in the United Kingdom -15,53, Italy -12,30 and in France -9,85 (European Innovation Scoreboard…, 2019) .
Using a comparative analysis of the service sector innovativeness with the economy innovativeness, expressed in the Summary Innovation Index, discrepancies were noted. Major differences in the conducted service sector research in relation to the level of innovativeness of entire economies described by SII referred to Denmark, Sweden, Finland and Luxembourg. The economies of the first three above countries were recognized in EIS as the most innovative in the EUinnovation leaders, while in my own research they were ranked as the countries with the lowest level of service sector innovativeness. Moreover in my own research and data from the EIS report there were substantial differences in the following parameters: the type of innovative activity of the service sector and novelty scale of product innovations of the said sector.
Conclusions
To summarize, it is necessary to conclude that the highest level of innovativeness of the service sector among all EU member states was observed in France. Service enterprises in France were characterized by the highest level of activity in terms of innovations, the highest number of innovative enterprises were noted there, and innovations at the world level are dominated decisively, compared to other EU countries.
A comprehensive inquiry into the conduced analyses of all parameters determining the level of innovativeness leads to the observation that each of their, highest level was in France, the Netherlands, Italy, Spain and the United Kingdom. Based on the conducted research it can be concluded that the service sectors of these countries were a group with a high level of innovation. The countries where the average level of innovativeness of the services sector was identified included: Portugal, Poland, Germany and Sweden. Low, and at the same time the lowest level of innovativeness, characterized the service sectors of other countries. Research also notes that technological innovation dominates over non-technological innovation in all EU countries. Spain and Romania were the only exceptions.
Beside identifying innovation levels, on the basis of conducted research, in countries such as Sweden, Austria, Germany, or Finland, a correlation between expenditures on R&D activity and innovation activity has been noted. In countries with high R&D expenditures, the activity in the field of innovation activities was at the same time at a higher level. Additionally, comparing the parameters from the EIS report with the results of my own research in the field of services, the impact of innovation in the service sector on the development and condition of innovation in the whole economy was not visible. It can be inferred, therefore, that in the case of innovation, the "servicisation" mentioned in the theoretical considerations did not occur. The issue covered in this paper can stimulate expansion of the research into the service sector innovativeness in two dimensions. First, in order to complement the research in this scope in the future, it is worth to attempt to evaluate and characterize the EU's service sector innovativeness from the innovative potential perspective (R&B spending, innovative activity expenditure and financial sources, etc.). Secondly, the subject covered in this paper, as Ostrom et al. (2015, p. 135 ) point out can be furthered by identification of "the interrelationships among service-product, service-process, and business-model innovation".
